A paucity of studies have evaluated the biopsychosocial factors contributing to quality of life (QoL) in adults with a primary brain tumor (BT). Our objective was to investigate (i) the effects of radiotherapy on the psychosocial (ie, posttraumatic stress symptoms [PTSS]) and cognitive functioning of adults with a primary BT, assessed preradiotherapy [T1] and postradiotherapy [T2], and (ii) predictors of PTSS and QoL postradiotherapy. Seventy adults with a BT were assessed at T1, and 67 patients were reassessed 3.5 months postradiotherapy. At each assessment, participants completed measures of PTSS, mood, QoL, and quality of social support and neurocognitive tests focusing on memory and executive functioning. Minimal differences in functioning were found between patients according to BT type (benign [n 5 45] vs malignant [n 5 25]) and tumor laterality (left vs right hemisphere), with 2 exceptions. Individuals with a left hemisphere benign BT experienced greater distress at T1, which declined at T2, whereas individuals with a left hemisphere malignant BT reported poorer social support at T2. The full sample performed poorly on tests of executive functioning, and 17% reported clinically elevated PTSS at T1, which reduced to 13% at T2. Younger age (<65 y), reduced QoL, and elevated anger symptoms at T1 predicted PTSS at T2, whilst having a benign BT, low PTSS, and depressive symptoms at T1 were predictive of improved QoL at T2. Findings highlight the importance of screening for psychosocial and cognitive disturbances in BT patients undergoing treatment to identify those at risk for acute and more prolonged problems.
I
n the United States per annum, on average 209 per 100 000 individuals are diagnosed with a primary brain tumor (BT). 1 The average prevalence of benign BTs is much higher (166.5/100 000) than that of malignant BTs (42.5/100 000), 1 although both benign and malignant tumors can be life threatening and can cause neurocognitive and functional impairments 2, 3 as well as psychosocial problems. 4 -7 Indeed, being diagnosed with a BT can be a potentially traumatic experience due to a multitude of factors, which lends support to a biopsychosocial perspective pertaining to the quality of life (QoL) and emotional adjustment following a BT diagnosis. 8, 9 This approach involves understanding the interplay between the biological/medical components of being diagnosed with a BT (eg, BT diagnosis, radiation dosage, BT laterality) and the psychological (eg, mood, affect, cognitive functioning) and social support effects.
The prevalence rates for clinical depression and anxiety have been found to be as high as 62.5% in adults treated for benign and malignant BTs. 6, 7 This high prevalence rate accentuates the contribution of psychological components, particularly subjective appraisals of adjusting to having a BT. Notably, the person who internalizes a BT as life threatening or as a threat to physical integrity may elicit heightened posttraumatic stress symptoms (PTSS). This proposition is in line with cognitive models of trauma 10 and is supported by research showing that up to one-third of individuals diagnosed with other types of neoplasms may experience posttraumatic stress disorder (PTSD) independent of cancer staging and medical treatments, 11 which has been found to compromise QoL. 12 However, the majority of BT studies that have evaluated psychological problems in BT samples have assessed only "generic" anxiety or stress not specifically indexed to participants' BT experience. Hence, it is not possible to determine whether the anxiety symptoms are directly related to one's BT experience compared with generic stress arising from daily hassles and/or premorbid psychological problems. In fact, only 2 published studies have specifically assessed BT-related stress. In the first study, 19% of the adult patients met criteria for acute stress disorder (ASD) within 14 days following neurosurgical removal of their BT and within 3 months postdiagnosis. 13 However, the effects of ASD on cognitive functioning and QoL were not evaluated in the study. In the second study, 16% of adults who had been diagnosed and treated for a benign meningioma on average 4.4 years previously reported BT-related PTSS, which was significantly related to reduced QoL. 14 The findings from these studies suggest that 1 in 7 persons treated for a primary BT may be at risk for acute and more prolonged clinical stress reactions.
A notable gap in this field remains. The limited number of studies examining factors related to QoL outcomes in a biopsychosocial framework have utilized a cross-sectional design. 9 To this end, the term "predictor" has been regularly yet inappropriately used to identify factors that have simply been correlated with QoL. In fact there is a dearth of research with a prospective (pre-post treatment), longitudinal design to evaluate the effects of both cognitive and psychosocial functioning, including BT-related stress, in relation to QoL outcomes in adults who have been diagnosed with either a benign or a malignant BT. This line of inquiry has utility in further elucidating the factors contributing to poor QoL in BT survivors, as well as informing the advancement of assessment and rehabilitation approaches in working with BT patients. Accordingly, the first aim of this study was to examine whether there were any differences in neurocognitive and psychosocial functioning including BT-related stress and overall QoL between adults diagnosed with benign and with malignant BTs, prior to and following radiotherapy. The second aim was to investigate the incidence and predictors of BT-related PTSS and QoL in BT patients assessed preand postradiotherapy.
We chose to investigate predictors of BT-related PTSS as well as overall QoL in adults who were diagnosed with benign and malignant BTs and were recommended to receive radiotherapy, on the basis that radiotherapy is a common primary and adjuvant treatment for adult BTs. Specifically, some benign BTs are inoperable due to their size, site of the lesion, and proximity to surrounding structures. Hence, stereotactic radiosurgery (SRS) and fractionated stereotactic radiotherapy (FSRT) are the main forms of treatment to stabilize, reduce, or obliterate the tumor. Similarly, for malignant BTs, radiotherapy is commonly used as an adjunct to surgical excision, particularly if the tumor is only partially excised or has a high risk of recurrence. Hence, the impact of the potential neurotoxicity of radiation treatments in terms of psychological and cognitive functioning is important to further delineate, particularly considering that with the increasing advancements of stereotactic radiotherapy procedures, the risk for diffuse brain impairments is lessening relative to wholebrain radiation. 15 To this end, given the mixed findings that have emerged in the literature pertaining to BT characteristics (including radiation dosage and type and BT laterality) in relation to cognitive, emotional, and QoL outcomes, a third, exploratory aim of this study was to examine the effects of stereotactic radiotherapy (singledose vs fractionated) and tumor laterality according to BT status (benign vs malignant) in relation to psychosocial and cognitive functioning.
Methods

Participants
Institutional ethics approval was provided by the South Eastern Area Health Service (Prince of Wales Hospital), Sydney, Australia, and Macquarie University, Sydney. Participants were recruited from a Sydney, Australia, hospital (between 2006 and 2009) into this longitudinal study, which was part of a larger research program. Eligibility criteria consisted of diagnosis of a primary BT and prescription to receive primary or adjuvant SRS or FSRT; age ≥18 years; ability to read and write English; and being deemed medically fit by medical staff to complete the assessment. Eligible participants completed 2 assessments; the first was conducted preradiotherapy [T1], and the second was scheduled on average 3 months postradiotherapy [T2] . A total of 70 people met eligibility criteria and consented to participate.
Measures
At T1, participants completed a scale to obtain demographic and BT-related information (see Table 1 ). BT-related details were also verified from medical records. At each assessment, participants were asked to complete the following set of questionnaires and neuropsychological tests.
PTSD Checklist -Stressor Specific Version (PCL-S) 16 .-The PCL-S was used to measure BT-related severity of PTSS. The PCL-S consists of 17 items in 3 subscales: reexperiencing, avoidance, and hyperarousal symptoms. Each item was rated on a 5-point scale, indicating the degree to which participants had been bothered by each symptom over the previous month in response to their "BT experience." Using the PCL-S symptom scoring method, 16 participants were classified as experiencing elevated BT-related PTSS (the high PTSS subgroup) if they reported, at minimum, a moderate level of stress (score of ≥3) on at least 1 intrusion item, 3 avoidance items, and 2 hyperarousal items.
Impact of Event Scale -Revised (IES-R) 17 .-The IES-R is comparable to the PCL-S because it also consists of 3 subscales; intrusion, avoidance, and hyperarousal. Participants were asked to complete the IES-R in reference to their "BT-experience," including diagnosis (T1) and postradiotherapy (T2), in terms of stress symptoms experienced over the preceding 7 days. Because the PCL-S was used as the dependent variable to test predictors of PTSS, the administration of the IES-R enabled an independent assessment of PTSS over a 7-day interval, which concurs with the standardized interval for the QoL and mood measures used in this study.
The Functional Assessment of Cancer Therapy (FACT) -General (G) and -Brain (Br) 18, 19 .-These scales were administered to assess participants' overall QoL. The FACT-G consists of 4 subscales: physical wellbeing (PWB), social/family well-being (SWB), emotional well-being (EWB), and functional well-being (FWB). The FACT-Br is a supplement scale designed to measure BT-specific symptoms. 19 Each of the subscales is answered on a 5-point Likert scale, with higher scores denoting higher QoL. Participants rated each item in relation to how they had been feeling during the preceding 7 days. 20 .-This is a wellvalidated 65-item measure of distress that consists of 6 subscales:
Profile of Mood States (POMS)
anxiety/tension, depression/dejection, anger/hostility, vigor, fatigue/inertia, and confusion/ bewilderment. Participants were asked to rate each item on a 5-point scale (with higher scores indicating greater distress) over the preceding 7 days. On the basis that the anxiety/tension subscale was redundant with the IES-R, this subscale was not included in the main analyses.
Partner Responses to Cancer Inventory (PRCI) 21 .-The PRCI Emotional/Instrumental Support and Cognitive/ Informational Guidance subscales were used to assess participants' perceived positive support received from their partners and family/friends during their BT experience. The 2 subscales were combined to form an aggregate positive social support score for the analyses.
Social Constraints Scale (SCS)
22 .
-The SCS has 9 items, adapted from the Cancer Rehabilitation Evaluation System, 23 and has been used to assess social constraints in cancer patients. 22 The same 9 items were used in this study to assess social constraints with family/ friends (6-item subscale) and with one's partner/spouse (3-item subscale), with the exception that the term cancer was replaced by the phrase brain tumor experience. On a 4-point scale (with higher scores indicating greater constraint), participants rated how often they experienced communication difficulties with their family/friends and partners/spouses in the previous month.
Weschler Memory Scale, third edition (WMS-III) 24 : Logical Memory (LM) I and II and Digit Span.-The LM subtest was used to assess short-term recall. Digit Span was administered to test immediate attention span and working memory. Both tests were scored according to the WMS-III manual norms.
Executive tests.-Three tests, sensitive to executive impairments after brain injury, were selected. 25 The Weschler Adult Intelligence Scale, third edition (WAIS-III) 26 -Similarities subtest was administered to assess verbal concept formation. This test was scored according to the WAIS-III manual norms. The Controlled Oral Word Association Test (COWAT) 27 is a wellvalidated test of verbal fluency and mental flexibility. The standard instructions for the F-A-S version of the COWAT were used, and scores were scaled according to published norms. The Trail Making Test (TMT) 28, 29 parts A and B were used to assess visual scanning and processing speed/cognitive flexibility, respectively. The scoring method by Strauss et al 29 was used, and raw scores were converted into percentiles according to normative data. 30 
Statistical Analysis
The association between high and low PTSS subgroups and categorical factors were tested using chi-square and Fisher exact tests; the latter were used for analyses conducted on smaller subsamples. Analyses of variance and repeated-measures general linear model (GLM) analyses (testing changes from T1 and T2) were conducted according to BT status (benign vs malignant) and laterality (left hemisphere [LH] vs right hemisphere [RH]), to test psychosocial and neurocognitive outcomes. Chi-square and Mann-Whitney U tests were used to examine whether there were any differences on any variables between PTSS subgroups. Repeated-measures GLM analyses were also conducted to test for changes according to PTSS status at T2. The alpha levels were adjusted due to the multiple comparisons between the 2 primary subgroups (benign vs malignant BTs). Because there were 16 specific variables tested for psychosocial functioning, adjusted alpha was set conservatively at P , .003. Similarly, because neurocognitive functioning was tested using 8 variables, adjusted alpha was set at P , .006.
Further, Pearson's bivariate correlations were conducted to assess severity of PTSS at T2 versus study variables indexed at T1. Two hierarchical linear regression models (where each variable was entered as a separate block) were conducted to test predictors of PTSS and QoL, respectively, at T2. Alpha was set at .05 for these 2 regression analyses, and variables with P , .05 in the final multiregression model were considered significant. Table 1 summarizes the variables at T1 for the full sample and according to BT status and laterality. Three participants with bilateral tumors were diagnosed with malignant BT. At T1, the sample was assessed on average 15.2 days prior to commencing SRS or FSRT, and the majority of the sample (n ¼ 67) was reassessed on average 3.5 months postradiotherapy. Participants with malignant BTs were significantly younger than persons with benign BTs (P ¼ .003). Most participants (92%) with malignant tumors were recommended to receive multiple medical treatments (including surgery and/or chemotherapy) compared with 47% of benign BT patients (P , .001). No further statistical differences were found between BT subgroups in relation to demographic and medical variables. Table 2 summarizes the scores for the psychosocial variables according to benign versus malignant BT subgroups. At T2, a number of participants had returned to their residence outside the Sydney region; hence, a number of participants synchronized their T2 assessments with medical follow-up visits in Sydney. However, due to time restrictions, several participants did not complete sections of the neurocognitive battery (see Table 2 for subsample sizes at T2).
Results
Demographic and Medical Characteristics
Psychosocial Functioning
A borderline significant interaction effect emerged between the benign and malignant BT subgroups and IES scores over time (P ¼ .003). Persons with a benign tumor reported a significant decline in IES-R scores by T2 (P , .001) relative to the malignant BT subgroup. The exploratory analyses examining the effects of FSRT according to benign versus malignant subgroups also revealed that patients with a benign tumor reported a significant decline in IES scores over time (P , .001) (see Supplementary Table A for full summary of results for the FSRT subgroups). Furthermore, exploratory analyses examining the effects of tumor laterality within each of the benign and malignant subgroups revealed that patients with an LH benign tumor reported significant decline in IES-R scores relative to patients with an RH benign tumor (P , .001) (see Supplementary Tables B and C for full summary of results for laterality effects for benign and malignant BT subgroups, respectively).
There was also a strong trend toward significance between subgroups for the FACT-EWB scores at T2 (P ¼ .003), with patients with a benign tumor reporting better emotional well-being at follow-up relative to patients with a malignant tumor. The follow-up analyses according to tumor laterality revealed that this effect was due to patients with an LH benign tumor reporting a greater improvement on FACT-EWB scores over time relative to patients with an RH benign tumor (P ¼ .004).
A borderline significant interaction was also found between the benign and malignant BTs and SCS spousal scores over time (P ¼ .003), with patients with a malignant tumor reporting a significant increase in scores at T2 (P ¼ .002). Similarly, there was a trend toward significance in a reported decline in FACT-SWB scores at T2 for patients with a malignant tumor (P ¼ .009). Exploratory analyses revealed that patients with an LH malignant BT reported a significant within-group decline in FACT-SWB scores over time (P ¼ .001), whilst the scores for patients with an RH malignant BT remained stable (P ¼ .687) (see Supplementary Table C) . No further significant main effects, interactions, or within-group differences emerged for any other psychosocial variables examined between the BT subgroups, including supplementary analyses according to FSRT and tumor laterality.
An evaluation of POMS subscale T-scores below 40 for the vigor subscale and above 60 for the other 5 subscales was conducted to determine the proportion of participants who experienced clinically elevated PTSS. Fatigue was the most prevalent symptom experienced at both T1 and T2. Specifically, 10% (n ¼ 7) of the sample (3 benign, 4 malignant) had clinically elevated fatigue scores at T1, and this increased to 20% (n ¼ 13) at T2 (8 benign, 5 malignant). At T1, 7% of the sample (4 benign, 1 malignant) reported clinically elevated scores on the anger subscale, which reduced to 1.5% at T2. Only 1 participant experienced clinically elevated depression at both assessments.
Neurocognitive Functioning
The neurocognitive scores according to BT subgroups are also displayed in Table 2 . The Supplementary Tables A-C summarize the neurocognitive scores according to FSRT and tumor laterality effects within each of the benign and malignant subgroups. Main effects were found on the LM I/II scores (all P , .001), indicating an improvement in short-term memory recall at follow-up, especially for patients with a benign tumor. Exploratory analyses showed that patients with both LH (P ¼ .001) and RH (P , .001) benign tumors demonstrated a significant improvement in scores on the LM II test between the 2 assessments. In addition, patients with an RH benign tumor also demonstrated a substantial improvement in retention scores on the LM II test (P ¼ .006). However, no significant differences in performance on the LM II test were found for patients with a malignant BT according to laterality effects.
Performances on the Digit Span remained relatively stable (in the average range) for all subgroups. Although no significant main or interaction effects were found for performances on the Similarities test (P . .01), a significant within-group difference was found over time for patients with malignant tumors, demonstrating an improvement in scores over time (P ¼ .001). However, no significant difference was found for this subgroup according to tumor laterality (P . .03). Additionally, although no significant effects were found for performances on the COWAT, all subgroups performed below the average level. Similarly, scores on the TMT part B were well below average at T1; however, a significant main effect was found (P ¼ .005) for the benign subgroup, which demonstrated an improvement of scores over time, especially for participants with an RH tumor (P ¼ .005). Table 3 summarizes the study variables according to participants' PTSS status. At T1, 17% of the sample reported high PTSS, whilst at T2, 13% reported high PTSS. Over half (56%) of the individuals with high PTSS at T2 had also reported high PTSS at T1. However, no differences were found between PTSS subgroups at either assessment in relation to demographic and medical variables including BT type and laterality effects. At T1, the high PTSS subgroup reported significantly elevated scores on the subscales for POMS depression (P ¼ .003), POMS anger (P ¼ .001), and SCS family/ friends (P , .001); significantly lower scores on the FACT-G (P ¼ .002); and a strong trend toward significantly reduced scores on the FACT-EWB (P ¼ .005) and FACT-Br (P ¼ .007).
Incidence and Predictors of BT-Related PTSS
Individuals with high PTSS at T2 also reported lower scores on most of the QoL subscales (notably, FACT-EWB, FACT-FWB, FACT-G, and FACT-Br; P , .003) and higher scores on the SCS scales (P , .001) and the subscales for POMS depression (P ¼ .001) and POMS confusion (P ¼ .000). Further, the low PTSS subgroup at T2 reported a significant decline in PTSS over time as assessed by the PCL-S and IES-R (P , .001). Conversely, the mean scores for the PCL-S and IES-R remained stable for the high PTSS subgroup at T2. No significant differences in neurocognitive functioning were found between PTSS subgroups at T1. However, the high PTSS subgroup at T2 had substantially lower scores on the TMT part B at T2 (P ¼ .005) compared with the low PTSS subgroup. There was also a significant main effect for LM I/II scores over time, in accordance with status of PTSS at T2 (P , .003). Specifically, participants with low PTSS at T2 experienced an improvement in immediate and delayed memory recall and retention (all P , .01). No further differences were found on any other tests according to status of PTSS at T2. Table 4 presents the bivariate correlation coefficients between independent variables (at T1) and severity of PTSS at T2 for the full sample and BT subgroups, in order to select the optimal set of predictors of PTSS. A regression model was then tested in order to determine which variables at baseline predicted severity of PTSS at T2. An initial hierarchical linear regression model was tested that included the following variables assessed at T1, with each variable entered as a separate block in the model: age; and scores on the PCL-S, FACT-G/Br, POMS depression, POMS anger, SCS family/friends, and COWAT. Results indicated that scores on POMS depression and COWAT did not contribute any unique variance; therefore, these variables were removed and the analysis was rerun on the remaining 5 variables. In the final model, 3 variables (younger age [,65 y], elevated POMS anger, and lower FACT-G/Br scores at T1) were uniquely, significantly predictive of heightened severity of PTSS at T2 (see Table 5 ).
Predictors of QoL
A linear regression model was also conducted to test which variables at baseline predicted QoL at T2. BT status was included in this model along with T1 scores on the PCL-S, FACT-G/Br, POMS depression, SCS family/friends, and COWAT, which were entered separately in blocks in a hierarchical model. Benign BTs, higher FACT-G/Br, and lower PCL-S and POMS depression scores at T1 were each found to be significantly associated with better QoL at T2 (see Table 6 ).
Discussion
Three key patterns of results emerged in relation to neuropsychosocial functioning according to BT type and laterality effects. First, participants with a benign tumor had substantially elevated PTSS and general distress at baseline relative to patients with a malignant tumor. However, the benign subgroup experienced a significant reduction in PTSS and an improvement in emotional well-being postradiotherapy, especially for persons with an LH tumor. Although there are mixed findings pertaining to BT laterality and the effects on anxiety and mood, 9 our results support previous studies that have found that BT patients with an LH tumor are more susceptible to mood disturbances. 31 The present findings also concur with the interhemispheric emotional balance theory, which posits that the RH processes negative emotional information, whilst the LH processes positive emotional content. 32 -34 The second pattern of findings further concurs with this theory 32 -34 and lends support to the biopsychosocial model. 8, 9 In particular, participants with a malignant BT reported a significant reduction in social well-being and heightened social constraints in their interpersonal relationships postradiotherapy relative to participants with a benign BT. Moreover, persons with an LH malignancy reported substantially lower social well-being at follow-up compared with persons with an RH malignancy. Social support and particularly lower levels of social constraints are robust findings in the oncology 21, 22 and trauma 35 literature in terms of buffering against adverse psychological effects in adapting to a potentially life-threatening crisis.
The third pattern of findings pertains to cognitive functioning postradiotherapy. At baseline, short-term memory functioning was found to be in the average range for the majority of the sample, with the exception that participants with an LH malignancy performed POMS scores reflect T-scores. *Statistically significant at P , .01 (adjusted P , .003 means that this is a trend toward significance) **Statistically significant at P , 002. # P , .01 with adjusted P , .003, trend toward statistically significant simple effects/within-group differences. ## GLM statistically significant main and/or interaction effects for PTSS at T2 with P , .003.
slightly below average on the LM test. Indeed, all participants performed significantly better on this test at follow-up, particularly persons with a benign tumor. Although the improvement in memory scores at T2 may in part be due to practice effects, this result may also, in part, be due to an improvement in brain function. In contrast, all subgroups performed poorly on the executive tests at both assessments. This pattern of findings is comparable to a number of studies that have found that BT patients are most susceptible to incurring deficits in executive functioning whilst memory and attentional skills remain relatively intact. 2, 3, 36 Indeed, memory performance may improve following BT treatment, especially for patients with low-grade/benign tumors, 2, 36 who represented 65% of the current sample. It is also possible that improvement in memory may have been in part facilitated by an improvement in emotional well-being. That is, patients may have come to terms with their BT experience during the early stages of treatment recovery at the follow-up assessment.
The findings further highlight that 1 in 7 patients may be experiencing PTSS as a result of their BT experience, which is compatible with the incidence of PTSS documented by longer-term survivors of benign BTs 14 and by other oncology populations. 11 Moreover, whereas 44% of individuals with PTSS at T1 no longer reported heightened PTSS postradiotherapy, 56% of patients experienced chronic PTSS. This waxing and waning effect of PTSS is consistent with findings of other oncology studies 37 and concurs with research demonstrating that PTSS stabilize over time. 12 Importantly, a high level of PTSS was associated with reduced QoL and poor perceived quality of social support, both pre-and postradiotherapy. Following radiotherapy, PTSS were also related to a significant reduction in executive functioning. Collectively, these findings lend support to the cognitive model of trauma. 10 Moreover, elevated anger, reduced health-related QoL preradiotherapy, and younger age (,65 y) were each found to uniquely predict PTSS postradiotherapy. These variables have been found to be vulnerability factors in developing mood and stress disorders in other oncology 11, 38 and civilian trauma 35 populations.
The finding that persons with malignant BTs and persons with elevated PTSS and depressive symptoms post-BT diagnosis are more vulnerable to experiencing reduced QoL posttreatment further lends support to the biopsychosocial model. Moreover, the most prevalent problem posttreatment was fatigue. This result concurs with research documenting that fatigue is the most frequently reported symptom associated with cancer and its treatment, which may further hamper one's general QoL. 39, 40 There are several methodological issues that need to be considered in interpreting study outcomes. Although the prospective design was a strength, the follow-up assessment was relatively short. Second, although well-validated measures were used, case diagnosis of PTSD and depression cannot be solely inferred from self-report measures. Future studies need to utilize multimodal assessments. Third, a more comprehensive battery of neurocognitive tests is warranted in future studies, particularly tests of nonverbal skills. Fourth, given the heterogeneity of the sample in terms of BT type, the sample size for the malignant BT subgroup was relatively small. Hence, the findings are preliminary, although they can facilitate future research in this field using larger samples. Finally, the findings may not necessarily generalize to non-Caucasian BT samples.
Notwithstanding these limitations, the present study lends support to a biopsychosocial framework 8, 9 in furthering our understanding of the neuropsychosocial effects of BTs. Considering that persons diagnosed with benign/low-grade BTs have a relatively good prognosis in terms of survival rates, early and accurate identification of adult BT patients who are at risk for developing psychosocial and neurocognitive problems is warranted in order to prevent chronic psychosocial disturbances. Our findings support a growing body of research that has found that adult BT patients are at risk for experiencing both acute and chronic psychosocial disturbances, 4, 6, 13, 14 although it is surprising that to date, there are no published controlled trials for the treatment of psychosocial and/or cognitive problems in this population. 14 The present findings attest to the need for the development of validated interventions to manage the psychological and neurocognitive sequelae of being diagnosed and treated for a BT with good medical prognosis, in order to enhance patients' QoL.
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